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ABSTRACT 
The global population began to grow rapidly in the second half of the twentieth century. In 
response to the crisis of population explosion, human society started to urbanize in a large scale, 
and many traditional cities and towns have gradually developed into large cities. In order to 
accommodate the new population, their layout and form had been forced to adapt to it. We focus 
on the old city of Beijing to investigate the interaction between population growth and urban 
morphology. During this period, urban blocks were becoming more and more hybrid. In the 
phenomena of hybrid blocks, some traditional courtyards gradually changed from single-family to 
multi-family, while previous large courtyards, usually called Danwei, increased density through 
renovation to provide more working space.  
On one hand, we compare these neighborhoods containing the phenomena of hybrid blocks with 
modern urban neighborhoods morphologically to reveal the differences in terms of building scale, 
density, plot ratio, and other indicators. On the other hand, we explore how these neighborhoods 
inherit the tradition and adapt to modern life from the perspective of social and economic policies. 
In sum, these two aspects reveal how traditional cities respond to the crisis of population growth 
through the phenomena of hybrid blocks. 
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INTRODUCTION  
To meet the needs of people’s modern life, Chinese traditional cities and towns had absorbed a 
large number of people from the second half of the twentieth century to now. The crisis of 
population explosion had led to social organization transformation, meanwhile, the traditional 
urban form had gradually been affected. As a result, differentiated land ownership, street block 
divisions, and road patterns were formed in the cities, and the buildings which gathered in the 
same street blocks had different forms, volumes, and styles (Yiran, H. 2017). We called the 
phenomenon as hybridity and selected to research the old city of Beijing which was the most 
representative traditional city in China. 
As a result of the population growth crisis, the spatiotemporal evolution of urban form reflected the 
transformations in urban population size, the degree of population aggregation and change, and 
employ structure. Scholars usually summarize the factors influencing demographic changes into 
three points: natural factors as the basis for supporting, socio-economic factors as the driving force, 
and governance policies as the guiding direction. Beijing located in the North China Plain and its 
natural environment changed slow. In the process of responding to population growth, we paid 
more attention to economic and policy factors, rather than natural factors, because the urban form 
was more influenced by the former. 
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To measure the urban form, Dutch scholars (Berghauser Pont, M. and Haupt, P. 2007) found the 
defects of a single indicator by studying different urban forms, that is, it was impossible to 
distinguish street blocks with similar indicators and different types. Therefore, the “Spacemate” 
method described by the four indicators of floor space index(FSI), ground space index(GSI), layers 
(L), open space ratio(OSR) was proposed. We will describe hybrid blocks in this way. 
GROWTH OF BEIJING’S POPULATION AND TRANSFORMATION OF ECONOMIC AND POLICY 
Since the founding of the PRC, the urbanization rate was 13.26% in 1953, 17.9% in 1978, and 
60.6% in 2019, with an average annual increase of 2.3%. Correspondingly, the urbanization rate 
of Beijing in 1949 was 42.5%, and it remained at around 49.1% in 1978. After that, it began to 
grow rapidly to 86.6% in 2019. It could be seen that Beijing's urbanization rate was ahead of the 
national level. Beijing’s population growth can be divided into two stages: natural growth that 
encourages childbirth and mechanical growth that the economy attracts, and this triggers a series 
of economic and policy transformation. (Figure 1)(Beijing Municipal Bureau of Statistics, 2019) 
  
  
Figure 1 Population growth and Economic development from 1949 to 2018 
The first stage was from1949 to 1978, the main factor is the high birth rate that encourages by the 
policy. The government mainly gave priority to develop the heavy industry and transformed the 
capital from a consumer city to an industrial city for the communist ideal. A large number of 
resources had been invested in the heavy industry, which caused the housing demand to be 
suppressed. National urban per capita housing area from 4.5m2 in 1949, dropped to 3.6m2 in 
1978. In comparison, Beijing’s standard should be slightly higher than this value. The ten years at 
the beginning of the founding of PRC was just after WWII and the Civil War. Under the new 
government’s policy to promoting fertility, a wave of post-war baby booms appeared. At the same 
time, the household registration system was gradually established, and people could move freely. 
The proportion of GDP in the secondary industry also surpassed that in the tertiary industry, and 
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the completed area of the urban building also peaked at this stage. In the next decade of social 
turmoil, the population had entered volatile growth, and urban construction has fallen into a 
trough. In the 1970s, the population policy transformed to encouraged fewer births and better 
births, and the natural growth ratio declined significantly. The household registration system formed 
a dual urban-rural pattern and strictly controlled people’s free migration. At this time, the 
proportion of GDP in secondary industries remained at 70%., and urban construction began to 
gradually recover. From a spatial perspective, the population of the old city increased from 1.4 
million in 1949 to 2.3 million in 1964 and remained stable. The proportion of the population in the 
suburbs gradually exceeded the old city, and the city started to sprawl. 
The second stage is 1978-2015, in which the economic growth attracted people to the city. The 
government mainly focused on economic construction, relaxing household registration limits, as a 
result, people began to move freely. The housing conditions of residents had been improved, and 
the per captia living area of Beijing had increased 5 times, from 6.7 m2 in1978 to 33 m2 in 2018. 
In the first 20 years of reform and opening up, the population growth was relatively flat, with an 
average annual growth rate of 107,000 people. The completed construction area of the city 
gradually increased with the increase in immigration. But from 2000 to 2015, there was a jumping 
growth of 10.63 million people, of which immigration contributed 77%. Meanwhile, the proportion 
of GDP in the tertiary industry exceeded the secondary industry, and the employment structure of 
the population changed from industrial to service. As of 2015, about 9.35 million people 
participated in the tertiary industry, accounting for 78% of the working-age population. At this 
stage, the population of the old city has remained stable because of its high density. In contrast, 
people concentrated in near suburbs, and its population exceeded the suburbs in1995, reaching 
4.12 million. 
It can be found that during the period of natural population growth: policies restrict population 
movement, economic resources are inclined to industry, per capita living area gradually decreases, 
and the old city becomes more crowded. During the period of population mechanical growth, the 
policy opened up population movements for economic construction, and the per capita living area 
has been improved year by year. The immigrant population is rapidly gathering in the suburbs, a 
large number of people are employed in the tertiary industry. In both two stages, the completed 
area of Beijing’s urban construction is highly correlated with the proportion of immigration. 
URBAN FORM REACTION TO POPULATION GROWTH  
Hybridization of courtyard houses and row houses: The smaller property plots in Beijing’s old city 
can be divided into two categories. One is the traditional courtyard house called Siheyuan, the 
other one is the socialist row-style house。Those buildings have a similar density and same 
evolution process to react the population growth. From 1949 to the Culture Revolution period, the 
government directly requisitioned many rich people’s residences for rent to poor families and 
encouraged private houses to be rented out. Multi-family mixed living in one courtyard house had 
gradually replaced the individual living. In order to accommodate the homeless after the Tangshan 
earthquake of 1976, the government encouraged to build the anti-seismic sheds in the courtyard. 
After that, After that, the government still encourage residents to build sheds, and the large hybrid 
yard were generally formed. Taking a courtyard house with 2440m2 as an example, it can 
accommodate 321 people in 1949, if calculating the average per capita area is 7.6m2. When the 
house evolved to 1978, the area increased to 3196m2, which can accommodate 477 people with 
a per captia area of 6.7m2. (Figure 2) 
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Figure 2 Analysis of the evolution of morphological types in three periods 
Increased density of Jianzhi courtyards and Danwei compound:  The large plots in Beijing can be 
roughly divided into two categories. The first one is the Jianzhi courtyard, which refers to the 
Prince’s House, Bureau, and warehouse in the Qing dynasty. These courtyards were redistributed 
after they were expropriated by the new State. The second one is the newly built Danwei 
compound in the open space. It was a mixed form of working and living and its ownership usually 
were central institutions and state-owned enterprises. For Jianzhi courtyards, the Prince’s Houses 
were preserved as a cultural relic, and the productive buildings have been renewed. Taking the 
Nortel Kelin Industrial Park as an example, this site was originally a mint in the Qing Dynasty. In 
1959, the plot became a primary school and military uniform factory. By 2017, almost all buildings 
have been renewed. The primary school plot rebuilt the schoolhouses, and the military uniform 
factory was transformed into a television equipment factory, in which a high-rise plant was built. 
Otherwise, the Danwei unit takes Tianli Temple Dongli Community as an example. In 1949, the site 
was a vegetable land, and thermal power stations and record factories were successively built 
around the plot. After the 1980s, Five-story slab buildings were built to solve the living problem of 
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employees with a total area of 42,325m2, it could accommodate 3384 people if estimating the 
average per capita is 12.5m2. In the gradual use, community activity centers and parking sheds 
were added insider the courtyard to improve living quality. 
Urban redevelopment to build high-rise slabs and towers: A large number of immigrants entering 
the city since the 1990s, the local government began to support the centralized demolition of 
courtyards in the old city and to rebuild the large building and high-rise residential buildings, 
furthermore, this development model had been widely used in the near suburbs. The urban building 
height control plan began to be implemented in 1987, which restricted the building height in the 
city from inside to outside to single-story, 9m, 18m, 30m, 45m, 60m, and specifies the plot ratio. 
Taking the high rise residential area with 77,484 m2 as an example, it could accommodate 3874 
people with estimating the per capita area as 20 m2. 
Figure 3 Analysis of the evolution of morphological types in three periods 
There are three types of evolution in street level, and we select three cases from center to periphery 
for analyzing the numerical change, which combines with the building evolution. The inner block in 
the old city has the most traditional courtyard and it dominates the appearance. There also exists 
the increased density of the Jianzhi courtyard. This type of hybrid block is higher than the 
traditional block in density. In the fringe of the old city, The second type of hybrid block has 
traditional courtyard houses, multi-story strip buildings, and high-rise towers, and the three types of 
buildings are interlaced with each other to form a medium density. The third type of hybrid block is 
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usually located in the out of the old city. It has row-houses and large buildings, what more this 
block’s development intensity is higher than the previous two types. (Figure 3) 
 
Figure 4 The spatial distribution of the building type evolution 
From the spatial distribution of the evolution of building types in the period of natural population 
growth, the vacant land in the south is fully utilized, and the vacant land inside the street block is 
occupied. During the mechanical growth, a large number of people have settled in the near suburb 
and the industrial structure changed from industrial to service. Those effects are reflected in the 
formal transformation that the east and west area have large scale urban renewal. The more near 
the core, the less urban renewal. Moreover, this change takes precedence over the period of 
mechanical growth. (Figure 4) 
COMPARISON OF HYBRID BLOCKS AND MODERN RESIDENCE  
From the perspective of sustainable development to compare the hybrid block and modern 
residence in five dimensions, it is found that modern residence is taking advantage of population 
density and building density, while it has no advantages in road network efficiency, mixed land 
use, social diversity and characteristic. Modern residence is an efficient solution to respond to 
population growth, but its lack of sociality. Hybrid blocks still retain some characteristics of the 
traditional residence. Although the density change of the Hybrid block is a non-linear effect to the 
final score, it can be found that proper hybrid can not only maintain a higher density but also take 
other factors into account. (Figure 5) 
From the perspective of inheriting traditional residence, hybrid blocks inherit the road system. 
Although it is not suitable for vehicles, it is a good communication space and easy to walk. 
Resident’s daily life allocate functions reasonably to spaces with different numbers of connections 
and accessibility. Living service centers are formed with high accessibility while living spaces are 
deeper. In the diachronic process, the social connection between the people will be partially 
inherited, and the plot system also will be inherited which indirectly defines the building 
morphology framework. Driven by habit, People will collectively and unconsciously evolve the 
same morphology until external forces intervene to break this framework. 
When external forces partially break the original road system or when the large plots are 
reorganized, hybrid blocks are generated. The new things can be hospitals and teaching buildings, 
as well as office buildings and shops. Of course, there exist some risk to add new elements which 
may let the block tend to deconstruct. If it’s properly hybrid, it’s a vitality mashup. 
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Total Score 12 Point 13 Point 11 Point 7 Point 
Figure 5 Analysis of the evolution of morphological types in three periods 
CONCLUSIONS 
Through the previous analysis, under the influence of political and socio-economic forces, the old 
city cannot maintain its original form. It transforms old types and produces new building types to 
adapt to the changes of population. When the population growth is within the tolerance of the 
morphological framework, the building form evolves along the path. When the growth caused by 
industrial transformation, the demand for higher-density housing and more office space exceed the 
carrying capacity of the framework. As a result, high-rise slabs and towers appear under the new 
FSI control. From the perspective of street blocks, from the old city center to the periphery, the FSI 
gradually increases, while the GSI decreases, and the floor height gradually increases. The closer 
to the periphery, the more new types of buildings exist in the block. The degree of hybridity 
increases first and then decreases. If modern residences are homogeneous, the hybrid blocks are 
the differences and diversification formed by compromise. Hybrid blocks are generated by different 
people through the practice of daily life. While it responds to population growth, the superposition 
of different histories in hybrid blocks shows the diversity of the city. Under certain circumstances, 
the hybrid block provides an elastic framework of evolution-adaptation. 
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